STARTER FOR 10,

3.1. pH and K,,

1. Complete the table below showing some numbers and their common logarithmic values; (1 mark)
Number (n) logo n
o.oot |
o1 !

___________ 0

___________ 3
2. Calculate the pH (to 2 dp) of each of the solutions below: (3 marks)

(a) pH= .......... = e (c) pH= ...

‘~q__,_+,-' —— =
[H]= [H]=
1.00 x 107" 3.50x 107

mol dm™ mol dm-2

3. As water is always slightly ionised, we can write the following equilibrium for water;
H,O(l) = H'(aq) + OH (aq) AH = +ive

As only a very small amount of the water is ionised, we define a new equilibrium constant for this
equilibrium called the ionic product of water, K,;

K =[H'(aq)] [OH (aq)]
Like any other equilibrium constant, the value of K,, depends on the temperature of the equilibrium.

(a) Predict what effect increasing the temperature will have on the pH of pure water.

(b) Calculate the pH of pure water (to 2 dp) at each of the temperatures below;
(i) 10°C, Ky=0.29 x 107 Mol dM ™ ...,
(i) 25°C, Ky=1.01 % 107 Mol dmM ™ ...,
(i) 40 °C, Ky=2.92 x 107 Mol dm™ ..o, (3 marks)
(c) Complete the paragraph below;
As the temperature decreases, water becomes (more acidic / less acidic / remains neutral).

Explain your answer
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3.2. pH and acids

(o) I o (7@ (3 marks)

Calculate the pH (to 2 dp) of the following acids;
(a) 0.25 mol AM T HC e e (1 mark)

(b) 0.004 mol dm™ NaHSO4, K, of HSO; = 1.00 x 10 mol dm™

......................................................................................................................................... (2 marks)
Calculate the concentration of the following acids given their pH.
=) I o (O T o O LG PSSP (1 mark)
() HaSO4, PH 2.87 ettt e et e e e et e e e e e tae e e e naeeeaan (1 mark)
(c) CH;COOH, pH 3.40, K, 1.7 x 10™° mol dm™
......................................................................................................................................... (2 marks)
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3.3. pH and bases

Define;

(2) @ Bransted-LOWIY @CId ......ccoiiiiiiiiiiiiis e e e e e e e e e e e e e et e e e e e e e aaeaaaeeaaanaa

(o) = I =7 4153 (o B 0T o =TT RPN

In the following acid-base reactions identify the reactant species (ion or molecule) acting as a
Brgnsted-Lowry base;

(@) 2NH; + H,SO, — (NH}),S02"
(b) Ca(OH), + H,CO3; — CaCO; + 2 H,0
(c) Na,CO; + 2HCI - 2NaCl + H,0 + CO, (3 marks)

Calculate the pH (to 2 dp) of the following basic solutions (take K., to be 1.00 x 10™"* mol® dm™);

(@) 0.150 MO AM ™ NAOH ...ttt ettt et et ettt e e en s e

Calculate the concentration of the following basic solutions (take K,, to be 1.00 x 10~ mol* dm™®);

() KOH, PH 11.00. ..o et e e e e e e e e e e e e e e e e e e,

O (O T ¢ I [ OO

Ethylamine is a weak base. Draw a curly arrow on the diagram below to show how the ethylamine acts
as a base.

1 il

/

H—C|)—C|:—N\: + H — H—cl‘,—cl‘,—rTf—H
H H H H H H
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